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1. INTRODUCTION 

I .  By this action, the Commission begins consideration o f  incorporating receiver interference 
immunity performance specifications into our spectrum policy on a broader basis. Such specifications 
could k in the form o f  incentives, guidelines or regulatory requirements (or a combination of these) in 
panicular frequency bands, services or across bands and services. We believe that incorporation o f  
receiver performance specifications could serve to promote more efficient utilization of the spectrum and 
crcate opportunities for new and additional use o f  radio communications by the American public. From a 
technical standpoint, a radio receiver's susceptibility to interference i s  largely dependent on the 
interference immunity o f  the device, particularly with regard to i ts  rejection of undesired radiofrequency 
(RF) energy and signals. I f  the receivers used in connection with a radio service are designed to provide a 
certain immunity or tolerance o f  undesired KF energy and signals, more efficient and predictable use of 
the spectrum resource can be achieved. Such receiver improvements could also provide greater 
opportunities for access to the spectrum. These opportunities w i l l  potentially lead to consumer benefits i n  
the form o f  innovation, competition and choice among services and devices. 

2 .  Increasingly in recent years, the preemptive effect o f  minimally performing receivers has 
been demonstrated, as licensees seek protection for service predicated on the performance o f  receivers 
with little tolerance for other signals. Had the RF environment in which these services would be expected 
to operate i n  the future. or the expected performance characteristics o f  those receivers, been defined i n  
sonie way, these services could have been developed with receivers that could better tolerate the 
inlroduction of newer services on thc same or proximate frequencies. Accordingly, in this Inquiry we 
seek infomation, comment. and research on issues concerning the current receiver environment, i .e.,  the 
immunity performance and interference tolerance of existing receivers, the possibilities for improving the 
level o f  receiver immunity in the various radio services, and the potential positive and negative impacts o f  
receiver standards on innovation and the marketplace. We also request comment on the possible 
approaches by which desired levels of receiver immunity or tolerances could be achieved, including 
incentives for improving performance, voluntary industry standards, mandatory standards, or a 
combination o f  these or other approaches. In this regard, i t  i s  not our intent at this time to implement a 

new replatory regime that would gcnerally sub.ject a l l  receivers to mandatory standards. Rather, we 
hclieve i t  i s  preferable to rely primarily on market incentives and voluntary industry programs that 
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provide for flcxibility in establishing and managing guidelines for receiver immunity. rather than formal 
mandatory standards incorporated into our rules. At the same time, we note that i n  the past the 
Commission ha,\ mandated various transmitter standards in order to control interference levels. As we 
recognize that receivers can contribute as much as transmitters to the existence o f  perceived interference, 
there inoy be benefits to the adoption of guidelines, labeling rules. or even mandatory standards for 
certain clashes of receivers. This may be particularly rclevant in situations where we continue to find that 
command and control spectrum management techniques are in the public interest leg., public safety] or in 
situations in which i t  i s  not possible for all the relevant industry and consumer panies to reach voluntary 
agree inc n t s . 

3. We further request information and comment on the considerations that should guide the 
Commission's approach to these matters i n  the various licensed radio services. This proceeding builds 
upon recent work o f  the Spectrum Policy Task Force (Task Force) to examine means for improving the 
management of the radio spectrum to increase the public benefits derived from use of the spectrum 
resource. I n  i ts Report, the Task Force concluded that the increases in demand for radio services in the 
limited amount of available spectrum and the rapid advances i n  radio system technologies, including new 
digital transmission systems, in recent years' are necessitating that the Commission change i t s  traditional 
model for managing the radio spectrum. The Task Force observed that greater opportunities for spectrum 
access would be facilitated if the minimum performance characteristics of the receiver were known and 
therefore recommended that we make receiver performance a more prominent part o f  our spectrum 
policy.' In response to the Task Force repon. a number of parties expressed their support for receiver 
standards and guidelines developed by industry standards  group^.^ Several parties expressed supporl for 
Commission mandated requiremcnts for cenain  receiver^.^ Other parties oppose mandated receiver 
standards and  guideline^.^ 

I 

11. DISCUSSION 

4. The principal l imiting Factor in the allocation and assignment o f  radio frequencies i s  
interference to received signals. Radio interference can occur when RF energy other than a desired signal 
i s  present in a receiver. Such undesired energy can be present from the emissions of one or a combination 
o f  other sources generating RF energy' or can be generated within the receiver itself. Interference occurs 
when undesired RF energy i s  manifested i n  a radio communication system as a performance degradation, 
misinterpretation, or loss of information that could be extracted from a desired signal in the absence o f  the 

See Specrrum Policy Task Force Reporr ("Task Force Repon"). ET Docket No. 02- 135, November 15, 2002, at  

See "Specirum Policy Task Force. Repon of ihe lnrerference Prorecrion Working Group, " ET Docket No. 02-1 35. 
Federal Communications Cornmission, Novemher 2002, at pp. 24-28. On Novemher 25, 2002, the Cornmission 
issued a public notice, FCC 02-322, inviting public cvmment on the Task Force report. Twenty panies tiled 
comments specifically addressing the issue of the minimum performance characteristics of receivers. 

I 

p. 1. 

See Lucenf Technologies comments at 5. National Public Radio comments at IO,  Proxim Corporation comments at  
The Commission's aufhority to impose mandatory receiver 
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5 .  and Unired Telecom Council comments at  6. 
standards is  discussed, infra, at P 22. 

See Maximum Service Television, Inc./The National Association of Broadcasters comments at 19, Agere Systems 

See Consumer Electronics Aasociation cnniments at 6. Motorola, Inc. comments at 15 and Qualcomm, lnc. 

Sources of undesired RI: energy can include intentional radiators, e+. .  transmitters, unintentional radiators, e . ~ . ,  
receivers, conlputers and other devices that use RF energy infernally but do not radiate that energy as part of their 
operating functions, and incidental radiators thar unintentionally generate and emit RF energy. 

comments at 7 ,  IEEE 802. I 8  comments ar 7 and Public Safety Wireless Network comments at 9. 

comments at 5.  

5 

6 
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1 unwanrcd energy. 
improved design o f  the receiver. 

The adverse effecrs o f  undesired energy present in a receiver can be minimized by 

5 .  The Commission’s radio spectrum policies and rules, including i t s  efforts to promote 
spectrum efficiency, traditionally have relied primarily on approaches that control the emissions and 
location\ of lransmilterb and the frequencies used by specific types o f  radio operations. Under this model, 
the Commission has established operational parameters in given ponions o f  the spectrum in  which the 
patiern o f  radio signals. both geographically and technically. i s  well understood and generally predictable 
by equipment manufacturers and licensees. Manufacturers could design and market products for 
designated services within these parameters and the predicted environment. Ln some services, licensees 
could choose the transmitter and receiver products that best meet their particular needs for the provision 
of radio communication se,rvices. I n  other services, including broadcast radio and television services, 
receiver products are designed and marketed for a mass consumer market, with the licensees having 
limited control or influence over their technical parameters and capabilities. Therefore, IO some extent our 
existing rules, such as the TV allotment table. while limited to transmitting requirements, also assume 
certain levels o f  receiver performance. 

6. Generally, this model has served well to control interference and to facilitate effective use of 
the spectrum i n  environments in which the specific services and operating technology are stable and very 
well defined. However, as recognized in the Task Force Report, the dramatic increases in the overall 
demand for spectrum based services, rapid technical advances i n  radio systems, in particular the 
introduction o f  various advanced digital modulation technologies such as code division multiple access 
(CDMA), and the need for increased access to the limited supply o f  spectrum in recent years are straining 
the effectiveness of the Commission’s longstanding spectrum policies.’ These changes are prompting the 
commission to revisit i ts traditional model and evolve i t s  spectrum policy toward more flexible and 
markel-oriented approaches that wi l l  provide incentives for users to mipate to more technologically 
innovative and economically efficient uses o f  the spectrum. 

7. We now need to provide opponunitieb for an ever increasing array of new digital radio 
technologies and services and to allow licensees the flexibility to implement and modify these new 
technologies and services in accordance with market forces. We also need to relieve equipment 
manufacturers and service providers from the delays inherent i n  our regulatory processes, in particular, 
those involving lengthy rule makings. T o  meet these needs, we have implemented new licensing schemes 
under which bands o f  spectrum are assigned to licensees on a geographic basis and those licensees are 
allowed the flexibility to determine the nature of the services that operate i n  that spectrum and the 
technologies used to provide those services. The only operating restrictions applied to these operations 
are those necessary to ensure that interference i s  not caused to services operating in adjacent geographic 
areas or on adjacent frequency bands: These restrictions typically take the form of l imits on signal 
strengh at the edge o f  a licensee’s service area and limits on maximum transmitter power, antenna height 
and out-of-band emissions. 

8. As a result o f  the above changes, it often is  not possible to perform a reliable, comprehensive 
analysis to predict the strength o f  potential signal sources in a given frequency band and geographic area 
because licensees have discretion to select and modify transmitter locations, operating power, antenna 
directivity and type o f  transmissions. In addition, we observe that new digital technologies generally are 
inherently more robust, and resistant to interference, than analog  system^.^ Our spectrum policies should 
accounl for this increased ability o f  digital signals to tolerate the presence of other signals. Further, with 

7 Thi. s brhe ’ . definiii(in o f  interference in Section 2.1 ofthe rules, 41 C.F.R. Ej 2.1 

T o k  Force R~porr .  aipp. 11-15. 

For example, channel codlng, data coding. and error correction coding can be applied to digital signals to improve 

x 

I) 

rransrnission reliahility and performance I n  the prcbence of noise or inrerference. 
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[he increasingly intense use of the spectrum. there are now very few opportunities to allocate unused 
spectrum for new services and correspondingly. few bands in which there are not many users seeking to 
ilccess the available frequencies. Thus. as indicated in  the Task Force Report. interference management i s  
now more difficult because of the greater density, mobility, and variability of transmitters and our flexible 
use policy that allows users the flexibility to determine how and where to operate in their assigned 
hpecrrum. 

9. 

I O  

As part of our effort to revise our spectrum management policies to address the changes i n  
R1; operations and environments that have occurred in recent years, we are now beginning to investigate 
alternative approaches for managing interference. Consistent with the recommendations o f  the Task 
Force, we believe i t  wi l l  he necessary to shift our current paradigm for assessing interference from 
approachec based primarily on transmitter operations towards new approaches that focus on the actual RF 
environment and interaction between transmitters and receivers, such as the interference temperature 
metric. Such new approaches would better allow the Commission to anticipate and enable future users 
o f  the spectrum while providing a greater degree of certainty to incumbents regarding the RFenvironment 
thcy wi l l  continue to operate in. I' 

I1 

IO. In many cases, the effects o f  RF interference can be mitigated or eliminated through attention 
to receiver hardware design and signal processing software. There are many attributes of receiver 
performance that can he varied to increase a device's immunity to undesired emissions, and standards 
could be established for minimum performance requirements. Improving the general level o f  receiver 
performance with respect to interference immunity would allow increased operation o f  radio services on 
adjacent channels 2nd frequency bands and thereby promote spectrum sharing and radio system 
interoperability that would permit more efficient use o f  the spectrum. In addition, more robust receiver 
performance would help to facilitate more flexible use o f  the spectrum. Such robust performance would 
allow receivers to tolerate changes in operating systems, services and frequency loading that are expected 
to occur under flexible use o f  the spectrum. At the same time, however, we recognize that improvements 
in receiver performance almost always increase production costs, and so there are trade-offs in costs and 
performance that must he balanced. In addition, we need to address how the benefits o f  upgraded 
receiver performance would be distributed among users. For example, improved receiver immunity may 
permit government operations over wider areas or at higher powers without causing interference. 

11.  In this proceeding, we seek additional information on the broad range of issues relating to the 
possible incorporation o f  receiver performance incentives, guidelines or standards. As discussed below, 
we invite interested parties IO submit information, research, and comment on subjects including: potential 
receiver performance parameters. the manner i n  which receiver immunity performance capabilities should 
be incorporated into our spectrum policies and rules, including the scope o f  our authority to establish 
mandatory receiver standards by rule"; possibilities for use of receiver interference immunity 

,I, - roa.rk Force Rrpnrr. at pp. 26-27. 

Task Forre &port at pp. 27-30. I ,  

I' 'The Task Force identified several long ierm goals for a comprehensive framework for optimizing rpecuum 
management in the future. In the near lerm, it recommends that the Commission consider establishing receiver 
performance requirements to supplement i t s  transmitter-centric interference management approaches. The Task 
Force noied thai the use of modern receiver filtering and digital system processing could enhance interference 
management in the near-term, while the interference temperature concepts are being developed. hterference 
temperature i s  a measure of rhe RF power available at a receiving antenna per unit bandwidth. The interference 
lcmperature mefric could be used to establ~sh maximunl permissible levels of interference, thus characteriring the 
.'worsI case" cnvironmcnt in which a receiver would be expected to operare. Different threshold levels could be set 
lor each frequency band, geographic region or service based on the RFenvironment in each hand. The Commission 
Illlend\ to consider the use of intcrfcrence temperatures for managing inlerference in a separate proceeding. 

We believe the Commlssion har the necessary statutory authority 10 promulgate receiver imrnuniiy standards and 
guidelines. See P 22, infra. 

13 
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performance guidelines and standards in specific radio services; the impact o f  receiver minimum 
immunity performance requirements on innovation and the marketplace; the current receiver 
environment; and transition issues such as the treatment o f  legacy receivers. 

A.  Receiver Performance Parameters 

12. A radio receiver’s immunity to interference i s  dependent on a number of factors in its 
technical d a i g n  and, in addition, the characteristics o f  the signals i t  receives. These factors may he 
closely related and in many cases interdependenr, and a receiver’s performance in one factor may often 
affect i ts  performance in others. The factors determining receiver immunity performance generally 
include selectivity, sensitivity, dynamic range, automatic RF gain control, shielding, modulation method. 
and signal processing,. Receiver selectivity i s  the ability to isolate and acquire the desired signal from al l  
of the undesired signals that may bc present on other channels. Selectivity i s  a central factor in the 
control of adjacent channel in~erference.’~ Sensitivity i\ the measure of a receiver’s ability to receive 
signals o f  low strength. More sensitivity means a receiver can pick up lower level signals.Ir Dynamic 
range i s  the range o f  the highest and lowest received signal strength levels over which the receiver can 
satisfactorily operate. The upper side of a receiver’s dynamic range determines how strong a received 
signal can he before failure due lo overloading occurs. Automatic RF gain control allows a receiver to 
adjust the level o f  a received signal as i t  appears at the unit’s signal processing and demodulation 
sections. I t  can also be used to improve a unit’s dynamic range and provide protection against overload. 
Shielding can consist of metal boxes, fo i l  or  other materials that isolate sections o f  a receiver f rom 
undesired RF energy. 

13. Signal processing provides increased ability to isolate a desired signal f rom other RF energy, 
including another (undesired) transmitted signal. The degree to which interference immunity can be 
achieved through signal processing depends on the modulation method used for the transmitted signal. 
For example, the CDMA digital modulation system allows multiple signals lo be transmitted and received 
simultaneously on the same frequency i n  the same area without intra-system interference.“ The analog 
FM modulation system provides for a “capture effect” from processing gain that allows a receiver to 
demodulate only the strongest signal present. Finally, in digital systems, trade-offs can be made between 
signal strength and data rates. In order to receive signals with higher data rates, i t  i s  generally necessary 
to have higher levels o f  signal-to-interference ratio (SI1 ratio).” Thus, i n  the presence o f  interfering 

There are beveral ways to describe the selectivity of a radio receiver. One way i s  to simply give the bandwidth of 
the receiver over which i ts respnnse level is within 3 dB of i ts response level at rhe center frequency of  the desired 
signal. This bandwidth, however, i s  not 
necessarily a good means of determining how well the receiver will reject unwanted frequencies. Consequently. it i s  
common io give the receiver bandwidth at two levels of atrenuation; for example, -3dB and -60 dB. The ratio of 
ihese two bandwidths i s  called the shape factor. Ideally, the two bandwidths would he equal and the shape factor 
would be one. Hnwcvcr, this value i s  very difficult to achieve in a practical circuit. 

I 4  

This measure i s  often rcrmed rhe “bandwidth over the -3db points.” 

Greater scnsiriviry can also resuli in reception of unwanted signals a low levels t h a  then must he eliminated or 
attenuated by the selectivity characteristics of the receiver. 

’‘ I n  order to make more efficient uhe of the spectrum, radio system designers have introduced a number of 
additional new modularion formats. These include continuous phase modulation (CPM), mulriple phase shift keying 
(MPSK), and quadrature amplitude modulation (QAM). 

I 5  

17 The trade-off between data rate and signal suength i s  in accordance with Shannon’s Law, a mathematical 
statement defining the theoretical maximum information rate rhat can he transmiited over a specific amount of 
bandwidth in the presence of noise. For digital transmissions. this translates into rhe maximum number of hits per 
hecond thaf can he transnlirted, crror free. in a specific amount of bandwidth at any specific ratio of received signal 
to nnise. Error-correction codes can improve the communications performance relative to un-coded digital 
transmissions, but no practical errur correction coding system exis ib that can achieve the theoretical perfc,rmance 
limit glven by Shannon’s law. However, a new class of forward error correction (FEC) codes known as “turbo 
c~)des” has been introduced ihar can simultaneously improve dara throughput and reduce the error rate. 
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signals the data rate could he adjusted to provide satisfactory reception. The interference immunity 
provided by signal processing and modulation systems is due to radio system design and signal 
arcliitecture, rather than specific receiver attributes such as filtering. However. because proper use o f  
these ryhtem factors can provide improvements i n  interference immunity, we are including them in the 
suh.iect> to be investipated in this proceeding for inclusion in our spectrum policies. 

14. We request comment and information on the factors or combination o f  factors and their 
interaction that we need to consider i n  developing receiver interference immunity performance guidelines 
and standards, as well a\ the costs and benefits of such guidelines and standards. We specifically request 
comment on the factors affecting interference immunity we have identified above and their relative 
imponance. We also invite parties to identify additional factors that we should consider in establishing 
and applying receiver immunity standards. We also seek comment and information i n  response to the 
following questions: 

- Are there any special hardware designs, software mrthodologies, or new technologies 
available that would significantly enhance receiver immunity performance? 

How are. these performance factors related to frequency and operating power, and influenced 
by the nature o f  the RF environment? 

- To what extent. and i n  what way, are some factors affecting interference immunity relatively 
more important than others across receivers used with different services or across devices that 
receive signals transmitted using different modulation methods? 

Are there factors that must be considered as a group and not independently due to their cross- 
interactions or relationships with other factors? 

- Are some factors less important in providing interference immunity in certain modulation 
systems or receiver designs'! 

How should any such differences he treated i n  specifying receiver immunity guidelines or 
standards? 

Can receiver interference immunity parameters be ranked in accordance with their level of 
importance to performance? What procedures or criteria should be used to determine how to 
trade off the level of receiver performance with the practical issues o f  cost and 
implemenlation? 

Should system characteristics such as signal processing gain and modulation methods that 
facilitate immunity from interference in receivers be considered germane to the process of 
establishing receiver performance guidelines or standards? 

Do new and emerging advanced radio systems, including those employing digital modulation, 
offer potential for significantly improving receiver immunity to interfering signals? What are 
the inherent performance limitations o f  these technologies? 

- 

- 

- 

- 

- 

- 

15. AS mentioned above, rhe interference environment in which a receiver operates can be highly 
variable and i t s  characteristics may often be strongly service related. That environment must first be 
identified and characterized to allow, at  least in principle, the development of emission criteria that 

provide for quantitative comparisons of receiver performance. We request comment on the following 
questions concerning the interferencc environment in which receivers operate: 

What are the characteristics of the KF environment in which existing receivers or groups o f  
rcceivers operate'? 

6 
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If studies were to he carried out. what would be an efficient way to capture any relevant data 
or peninent events given the dynamic changing nature of the environment over time? 

Should different receiver Fpecifications or approaches he taken based on the cnvironment i n  
which the receiver is  expected to operate (for example, high-powered or lower-powered 
frequency bandb). 

16. Another approach to describing the interfcrence environment would be to develop a generic 
environment in which al l  receivers would be expected to perform adequately. Once the environment was 
identified, criteria directly related to receiver performance in that environment could be established. One 
way to measure performance would he to look at the signal to noise levels (SnU) o f  analog systems and 
rhc hit error rate (BER) o f  digital systems. These metrics are quantifiable. but specific levels or ranges 
would have to be developed. Another approach to receiver performance quantification would be to use 
generally agreeable criteria that have come about over years o f  development and interaction with 
equipment and the marketplace. For example, the S5  dB attenuation standard for adjacent channel 
protection by cable compatible consumer electronics equipment in Section 15.1 18(c)(l) was set based on 
manufacturers’ experience with such equipment and their knowledge o f  the tolerance of equipment 
suppliers for that level o f  performance.18 We request responses to the following questions relating to the 
establishment o f  a generic receiver environment and possibilities for measuring receiver performance 
thcre under: 

If a generic environment were employed, how many conditions would have to be considered 
to cover the variability o f  the natural environments, (;.e. ,  narrow hand, wide band, closest 
frequency separation for interferer and carrier, etc.)? 

What measures o f  performance translate into good, acceptable, or poor operational metrics? 

Could manufacturers agree on performance categories and could quantifiable ranges be 
established for these categories? How many categories would be needed and where should the 
threshold lor acceptable performance be set among those categories? 

17. Digital technologies, in particular, provide flexibility for controlling almost all aspects of 
transceiver performance.19 Many receiver parameters can be software controlled, perhaps in response to 
specific interference i n  the signal environment. One example is frequency agile transceivers with 
automated transmitter power and frequency control. The design o f  the systems that these transceivers are 
used with provides for control of the frequency and signal strength used for operation. Advanced antenna 
technology coupled with system design techniqucs such as diversity, i n  terms o f  space, angle, frequency 
and time could also he used to enhance reception. We seek comments on whether and how system design 
elements that would enhance radio receiver performance should be incorporated into our receiver 
guidelinesktandards program. I n  particular we seek comment on the elements o f  system design that 
should be included in receiver guidelinesktandards and how we could limit the impact o f  receiver 
guidelinesktandards on system design flexibility. 

B.  Incorporation o f  Receiver Intederence Immunity Performance Guidelines and Standards into 
Spectrum Policy 

18. We seek information and comment on how best to incorporate receiver interference immunity 
performance specification into our paradigm for management of the radio spectrum. Initially, we 
envision that there could be three principal approaches for implementing measures for improving receiver 

.See Fir71 Krporr nnd Ordi’r in ET Docket No 93-7.9 FCC Rcd 1981(1994). A t  71 92-91 i x  

I ‘J 
A lransceivcr i s  a device that has bnth transmit and receive .tunctions for “two-way” colnn~unications. For 

example. cellular radio handsels (and baae srarionr) are transceivers. 
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performance: voluntary industry standards; guideline5 promulgated by the Commission, either in 
technical publications or as advisories in the rules; and mandatory standards adopted into the rules. As a 
general matier, we would prefer to rely primarily on voluntary programs that are supported and managed 
by industry, in conjunction with user groups as appropriate, to establish and maintain guidelines and 
standards for receiver immunity performance, rather than formally incorporate them into our regulatory 
programs.” We believe that thib approach provides the greatest flexibility for those developing and 
producing products to modify and update technical guidelines and standards in response to changes i n  
technology, consumer desires, and economic conditions. We also believe that spectrum users have an 
incentive to reach voluntary agreements that provide for additional spectrum use. For example, the PCS 
industry has developed more rigorous standards than the Commission ha$ imposed. On the other hand, 
we recognize that under a voluntary approach. if owners of non-conforming receivers experience 
interference. this might produce an incumbency problem that may limit efficient use o f  the spectrum. We 
seek comment on these issues. 

19. At the same time. we w i l l  need to maintain a cooperative relationship with those managing 
voluntary standards to ensure that they provide the performance levels necessary to support more efficient 
use o f  the radio spectrum. There may also be instances where for various reasons i t  might be necessary or 
desirable for the Commission to exercise a greater role i n  the development and management o f  guidelines 
or standards. In such cases we would prefer an approach by which the Commission would maintain the 
specified guidelines or standards in either an FCC technical publication. such as the WET Bulletin” series 
or an advisory in the rules. Finally, there may be some cases where i t  wi l l  be necessary to incorporate the 
specifications o f  the standard into our rules. We request comment on the following questions with regard 
to the manner i n  which to incorporate receiver guidelines and standards into our rules: 

- What approaches should the Commission use for implementing receiver immunity 
performance into i t s  spectrum policies? Commenting parties are specifically invited to 
submit additional measures to augment the three approaches suggested above or to suggest 
completely different plans. 

What benchmarks should the Commission use in determining the approach it should use in 
implementing specific receiver interference immunity performance guidelines or standards 
into i ts spectrum policies? 

With what organizations should the Cornmission work with to develop receiver performance 
requirements? 

How should standards or guidelines be implemented for services in which licensees have 
control over the receivers that are used, such as the cellular and PCS services, and in which 
they do not have control over the receivers, buch as broadcast services? 

What are the cost implications o f  the various options for approaches for incorporating 
receiver interference immunity into our spectrum policies in terms of both cost o f  equipment 
and flexibility for wedsys tem designers‘? 

We also seek comment on how to enforce any receiver standards 

- 

- 

- 

- 

See 2000 Bienniol RepLufory Review, ofParr 68 of rhc Commission’s Rules und Regulurinns, Repori urd  Order in  
CC Docket No. 99-216, 15 FCC Rcd 24944 (2000). In  that proceeding, the Commission determined that accredited 
standards developmeni organizatinns should be rcsponsible for establishing technical criteria to ensure that 
telephone terniinal equipment doer not cause harm IO the publlc switched telephone network and eliminated the 
detailed regulations in the rules for such equipntent. The Commission’s rules continue to proscribe harm to the 
public switched telephone network, but a private industry committee is  renponslble for compiling and publishing a l l  
standards adopted as technical criteria for terminal equipment. 

211 

8 
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20. We also request comment on the criteria that should be used in determining how to specify 
the form o f  immunity guidelines or standards. Guidelineslstandards can be in the form o f  performance 
criteria that apply to the functional capabilities of il device or of design specifications for the manufacture 
of portions o f  D device. I n  gcneral. we believe i t  i s  desirable to continue the Commission’s traditional 
preference to specify guidelineslstandards as performance criteria, and to make such guidelineslstandards 
voluntary rather than mandatory This approach gives manufacturers freedom to design the internal 
configurations of their products to compete on both price and functionality. However, there may be 
instances where it would be more appropriate to specify guidelineslstandards for the design of some or all 
of the features of a device that affect interference immunity. We request comment on the forms i n  which 
we should specify receiver interference immunity performance guidelineslstandards and invite 
commenting parties to submit suggestions for alternative forms of specifying receiver interference 
immunity performance guidelineslstandards. We also request comment on the circumstances under 
which any given form should be employed. Finally, we ask how should the public be informed o f  the 
interference immunity performance of receivers and the relevant guidelines for specific types of radio 
operation, i . ~ ,  how would consumers know about receiver performance in order to make informed 
decisions? 

21, We also seek comment on the relationship between the appropriateness of receiver standards 
and models used to manage the spectrum.” Limit ing transmitter in-band power and spill-over into 
adjacent bands and areas, together with the definition o f  assigned frequency bands and areas, provide 
substantial definition to the interference environment in which licensees must design their systems. 
Given these rules, would the costs and benefits o f  improved receiver interference performance be internal 
to licensees, and would they thus make efficient decisions regarding receiver performance? Would there 
be a need for receiver standards under a fully implemented property rights model, where markets allocate 
exhaustively and exclusively defined spectrum usage rights? How would such d e s  affect licensees, such 
as broadcasters, who do not have a decisional role i n  the performance o f  consumer receivers? 

22. We believe that the Commission has the necessary statutory authority to promulgate receiver 
immunity guidelines and standards under Sections 4(i), 301, 302(a), 303(e), (0, and (r) of the 
Communications Act of 1934, as amended.” We request comment on this assessment o f  our authority. 

C .  Use of Receiver Inrerference Immunity Performance Guidelines and Standards in Specific 
Radio Services 

23. The receiver interference environment and demands placed on receiver performance are, to a 
large degree, dependent on the specific service supported by the equipment and the services provided on 
neighboring frequency bands. For example, mobile services that operate on relatively narrow channels 
with no pa rd  bands or separation between communications channels need to use relatively high quality 
receivcrs that are sensitive to low lcvcl signals, provide good selectivity, and are resislant to overloading. 
Similarly, a service which involvcs safety o f  l i fe generally needs to use equipment that i s  more robust i n  
tolerating potentially interfering signals, to provide added assurances of dependable, reliable operation in  
environmcnls where such signals are present. On the other hand, the signals of the terrestrial broadcast 
services, such as AM radio, can be received with relatively low cost receivers that may be less sensitive 10 
low level signah, less selective, and more susceptible to overloading. As a result of such differences, we 
intend to explore operational environments and characteristics o f  the different types of services as they 
affect minimum receiver performance needs, as part o f  our investigation in this proceeding. As observed 

The Spectrum Policy Task Force Rcpon ideniifies three general models for assigning spectrum usage righis: 
coinmand and conlrol, exclusive use (property-like rights), and spectrum cnmmons or open access. See Task Force 
Reporr a1 p. 35. 

? I  

”.See 47 U S.C. 154(1), 301, 302a(a). and 303(a), (e). (t). and (r) 
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by the Tank Force, the types of operations and services occupying neighboring frequency hands are a 
.+gificant factor in the environment in which a receiver operates, and so we seek information on receiver 
performance issues o f  specific types o f  service and operations relating to both the in-bund and our-of- 
hand environments. ’’ 

24. Given the large number of communication services, i t  appears more tractable to consider 
grouping the service related receivers immunity performance parameters that would most directly impact 
the development o f  receiver metncs. One grouping by service would include: I) public safety services, 
2) satellite services. 3) mobile services, d) fixed terrestrial services, and 5 )  broadcast services. Another 
grouping by area of ube could consider services functioning i n  metropolitan and rural areas. Neither 
grouping is meant to be exclusive, but simply to isolate major performance and environment factors that 
could he considered tor the development o t  receiver interference immunity performance standards. We 
seek comment on the types o f  groupings o f  services that would simplify the development of robust 
receiver performance, recognizing that, whenever appropriate, we have granted broad flexibility for 
licensees to offer different services in the same frequency band in order to respond to ever-changing 
marketplace needs. With the large number o f  communications services that are currently in operation, a 
program to study and define minimum receiver performance specifications across al l  radio services w i l l  
be a substantial undertaking. We request comment and suggestions on how to plan for and manage such a 
program should we decide to undertake it. I n  particular, we request comment and suggestions regarding 
the services and/or receiver types with which to begin and how we should organize the process for 
defining immunity specification. We intend to closely involve industry and other interested parties that 
have expertise and interest in these matters in the specification process and request comment on how that 
involvement should be arranged. In this same context, we request comment on the parties that should he 
included in the work on developing btandards for receivers use in the various services andlor service 
groupings. As discussed above, the specification of minimum receiver interference immunity 
performance yidelines/standards wi l l  involve tradeoffs in costs and perhaps other factors. W e  therefore 
ask for information on the cost implications o f  the various options for minimum immunity specifications 
for receivers used with the various radio services. W e  seek comment on issues relating to receiver 
immunity performance and guidelineslstandards in our suggested service groupings as discussed below. 
We also seek comment on whether these groupings are appropriate, or whether grouping by other factors 
such as frequency band or operating bandwidth are more appropriate. 

25.  Public safery servicr.7 - Public safety communications systems are used by organizations 
such as police, fire and emergency medical services whose mission often involves safety o f  life. These 
organizations need and, indeed, demand that their communications systems provide a very high degree o f  
reliability. Thus, the operating requirements o f  public safety communications systems would seem to 
warrant or even necessitate the use o f  receiver immunity performance guidelineslstandards that are tighter 
than those for general communication services. This could be affected perhaps by requiring that the 
yidelines/standards for public safety receivers he set higher than those for other equipment. We ask the 
Followingquestions i n  this regard: 

Should we adopt an approach that would subject public safety communications systems to 
higher requirements tor receiver interference immunity performance than other classes of 
receivers? 

What parameters o f  public safety system performance should be subject to minimum 
yidelines/standards for immunity to interference and how should we establish such 
guide1 ineslstandards? 

- 
? 1  r t l e  Tuu.rk Force Rrpoi~r recommended thai the Commission consider making spectrum decisions that would 
cncouraye l ike syslcmb or devices io be grouped in spectrum “neighborhoods.” Task Force Repon. at p 22. 
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What value> should be specified for the parameters of public safety receiver interference 
pcrforrnance? 

Are the reliability needs o f  public safety systems used for different types of operation, such as 
dispatch, personal location/identification, videolaudio monitoring, telemetry, etc. different and 
i f  so, how should these diffcrencen be treated in establishing minimum performance 
Tide1 inelstandards? 

- In cases where il general communication service can he used i n  a safety of l ife or property 
mode (such as E91 1 and VHF marine), should receivers used with such services be subject to 
pidelineslstandards for interference immunity similar to those for public safety of receivers 
when operating i n  a safety mode’! 

26. As an illustration of a current approach on receiver standards for public safety services, the 
Public Safety National Coordination Committee (hereinafter the “NCC”) has identified technical 
standards for radio receivers operating on the interoperability channels i n  the 700 MHz public safety 
band.24 It  has also proposed that these standards he incorporated into the equipment certification 
requirements o f  Pan 90. Subpart R of our rules, 47 C.F.R. 90, Subpan R.25 In developing these proposals, 
the NCC considered recommending a metropolitan statistical area interference environment and a less 
stringent rural service area interference environment.’6 However, i t  concluded that all o f  the receivers 
operating on the interoperability channels o f  the newly allocated 700 MHz public safety band should meet 
the metropolitan environment standard partly because of their public safety nature, and partly because of 
the inherent difficulty o f  enforcing a rule that specifies that certain radios can he used only i n  certain 
geographic areas. The NCC also decided not to specify receiver standards for radios operating on the 
non-interoperability channels in the 700 MHr public safety hand since the technologies to be used i n  that 
portion of the band are not fully known. I t  deferred to the marketplace on that issue. We requesi 
comment on the possible use o f  similar approaches, including the reliance on a national committee 
process for development of receiver immunity standards for other public safety hands. 

27. Sarelliie services - Satellite receivers must be very sensitive to low level received signals and 
therefore can he adversely affected by communications systems in adjacent hands. They can also 
experience interference from low level ambient noise sources that are below the minimum sensitivity 
level o f  receivers used in other types o f  radio services. Satellite communications systems are currently 
used for radionavigation, mohile communications, broadcast video and audio services. and fixed services. 
Each o f  these types of service has i t s  own operating considerations and some are much more robust with 
respect to interfering signals than others. For example, fixed satellite systems that operate with geo- 
stationary orhit (GSO) satellites may use high gain antennas that provide high levels of signal, thus 
mitigating the relatively low level o f  the received signal. Fixed receivers used with direct broadcast 
satellite services also use dish antennas that provide considerable gain. However, mobile satellite 

k i t e r  of April 15, 2002, tiom rhc NCC to the Chlef, FCC Wireless Telecommunications Bureau, subject: NCC 
Recommsndarlons for Receiver Standards. I n  the Fir.71 Repon and Order i n  WT Docket No. 96-98. the 
Commission determincd that formarion of a national committee to advise i t  on the optimum use of interoperabillty in 

the 700 M H I  public safety hands was the best mechanism for implementing nationwide seamless interoperability on 
those frequencies. See First Report and Order i n  WT Docker No. 96-98, 14 FCC Rcd 152 (19Y9), at ‘Rw 92, 116. 
121. The Commission therefore chartered the NCC pursuant to rhe federal Advisory Commirree ACl CffeC[lVe 
Fehruuy 25, 19Y9. The inleroprrability channel5 are hprcified in  Secrion 90.531 of the rules, 47 C.F.R. 90.531. 

-~ 47 C.F.R. 00. Suhpart R 13 

11, April 15, 2M2  NCC Iruer 31 I. Consideration was given to adopting both the “A” (Metropolitan Statistical Area 
lnterterence environnient) and the less stringent “B” (Kural Service Area interference environment) standards in 
order 10 give rural user5 the oprion of buying presumably less expensive “B” siandard receivers. However, rhe NCC 
concluded that requiring all receiver5 to meet the “A” standard was the better course because, panlcularly in large 
scale urban emergency incidents. It may necessary to enlist the aid of public safety organizations from rural areas. 
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receivers and mobile satellite radionavigation receivers use antennas that provide relatively low gain and 
thus must have very high levels of sensitiviiy to provide service. I n  the fixed satellite services, the use o f  
high gain directional antennas provides a form of increased system selectivity because poteniially 
interfering sources not located in the main heam o f  the amenna are attenuated. We seek information on a 
number o f  iswes concerning inrcrference immunity guidelinedstandards for satellite services, as follows. 

How should satellite receiver interfcrence immunity performance guidelinedstandards provide 
protection against interference ro low received signal levels? 

In the l ixed satellite services, should antenna directionality b r  considered integral to any 
receiver interference immunity performance guidelines/srandards? 

What parameters of siltcllite receiver performance should he subject to minlmum 
guidelineslstandard5 for immunity to interference and how should we establish such 
guidelinedstandards? 

What values should he specified for the parameters of satellite receiver interference immunity 
performance‘? 

To what extent are the reliability needs of the various types of satellite services different and 
how should these differences he treated i n  establishing minimum performance 
guideline/standards? In addition are there any differences in specifications that are needed due 
to differences between fixed and mobile satellite services, and are different specifications 
needed for receivers used with low-Eatth orbit (LEO) satellite systems than for receivers 
needed for GSO systems? 

- 

- 

28. Mohile services - Mobile radio services include a broad range of systems operating on the 
land, the seas, and i n  the air. Specific services range from the mobile systems of the Commercial Mobile 
Radio Services, to  business radios and “push to talk” operations, to maritime safety and communications 
systems, and to aviation communications systems for commercial and private air traffic. While these 
systems vary i n  their sophistication and operating ranges, al l  mobile receivers typically experience 
varying signal levels throughout their service area. For example, where a mobile unit i s  close to its base 
station, both the mobile and base station can operare with signal levels high enough to support operation. 
At the other extreme, when a mobile unit i s  operating near the edge o f  i ts operating range, both the mobile 
unit and its base station w i l l  receive relatively weaker signals. Mobile receivers also face operating 
complications such as reflected signals, or “multipath,” and varying levels o f  undesired and potentially 
interfering signals that vary depending on their location and operating frequency. I n  addition to these 
operating challenges, mobile handsets designers must place a large premium on light weight and small 
size. Thus, mobile systems, and handset units in particular, constitute one o f  the most demanding 
challenges in minimizing intederence. 

29. We believe it i s  appropriate to examine mobile receiver immunity performance in the light of 
our changing spectrum management policies, and particularly IO determine whether the operation o f  these 
devices and spectrum efficiency could be enhanced hy development of minimum receiver performance 
spccifications. We request comment on the need for mobile radio immunity guidelines/standards and 
responses ro the following questions on this issue: 

- What minimum interference immunity perrormance would be appropriate for mobile service 
receivers and how those minimums compare to the performance o f  existing mobile service 
rcceivers’? 

Should mobile receivers he subjected to more stringent minimum performance requirements 
than receivers for other communications services, given the higher variation in operating 

environment conditions experience in the course of mobile operation? Would the 
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specifications established under such an approach have an impact on the practical 
rcquirements of mobile equipment for small size and light weight? 

To what extent are the reliability needs of the various types o f  mohile radio services differrnr 
and how should these differences be treated in esrablishing minimum performance 
gu idelineslstandardh? 

30. Fixed rerrrsrriul senJiw. \  - Fixed terrestrial services include point-to-point and point-lo- 
multipoint facilities. Point-to-point operations usually use highly directional transmit and receive 
antennas in order to minimize the potential for receiving interference and causing interference to other>. 
Such operations are typically used for private or common carrier communications links, often as part o f  a 
bi-directional system with a transmitter and receiver at each end of the l ink. Point-to-multipoint 
operations hometimes use sectorized antennas that transmit i n  a broadcast-like mode to receivers used at 
fixed locations. The fixed receivers use highly directional antennas that are pointed at the transmitting 
antenna. Point-to-multipoint operations are generally used for one-way distribution o f  communications. 
including, for example, data and video programming, but two-way voice and dala operation are also being 
developed and used. Fixed services are generally exposed to a constant fixed interference environment 
characterized by the location o f  specific operations. We request comment on the need for interference 
immunity yidelineslstandards for fixed terrestrial receivers in light o f  our changing approach to spectrum 
management, particularly with regard to licensing of frequencies on a geographic basis. We seek 
comment and information on the following questions concerning minimum interference immunity 
guidelineslstandards for f ixed terrestrial facilities: 

We recognize that i n  many cases, fixed terrestrial facilities, particularly those used for point- 
to-point operations, are designed for high reliability. Do existing design features for ensuring 
high reliability include measures for immunity to interference? 

We also recognize that certain terrestrial point-to-point and point-to-multipoint receivers are 
designed to accommodate a wide bandwidth (e.8. Cable Television Relay Stations that deliver 
80 video channels or more.) The receivers of such systems, by design, have little interference 
immunity. Should immunity yidelineslstandards apply to such receivers? 

Should fixed terrestrial receivers be subjected to less stringent minimum interference 
immunity performance requirements than receivers used with other types o f  services, given the 
lesser variation in operating environment conditions generally experienced i n  the course o f  
fixed operation? 

If minimum interference immunity performance guidelineslstandards would be appropriate for 
fixed terrestrial service receivers, what minimum parameter values should be specified and 
how would those minimums compare to the performance o f  existing equipment used with 
these services? 

31, Broudcasf services - The broadcast AM, FM, and television services operate much llke fixed 
point-to-multipoint services, i n  that many consumer radios and television sets receive one-way 
communications from one or more fixed transmitter sites. However, the technical quality of service 
provided by different modcls of radio and television receivers varies to some extent, depending on the 
design of the device. These variations generally reflect manufacturers’ perceptions of user demand 
balanced against cosUpricing factor>. For example, the research conducted in response to the low power 
FM radio proceeding indicated that lower cost FM receivers may provide more limited service 
capabi l i t ie~. ’~ Gencrally, allowing manufacturers to determine the performance capabilities o f  broadcast 

9rc Heporf and Order in M M  Docket No. 99-25. 15 FCC Rcd 2205 (2000), at ‘j 98. ’7 
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receivers, including the performance of their tuninglsignal acquisition sections, historically has yielded 
producr models that provide satisfactory service for consumers at attractive price levels. 

32. Recognizing the above factors, we request comment on the desirability o f  developing 
minimum interference immunity performancc specifications for broadcast receivers. In considering 
minimum immunity specifications for broadcast receivers, i t  i s  not our intent to reverse our longstanding 
practice of allowing the market to determine the performance of broadcast receivers, with the 
Cornmission stepping in only where obvious deficiencies appear that could disrupt the general reception 
of service.’” Rather, we believe that guidelines, applied on a voluntary basis, could perhaps lead to the 
marketing o f  product models with high interference immunity that consumers could purchase to meet 
their performance needs. Such models might be panicularly desirable for consumers to receive quality 
services. 

33. Recently, the Commission selected in-hand-on-channel (IBOC) as the technological approach 
for terrestrial digital audio broadcasting and permitted A M  and FM radio broadcasters to commence 
digital operations on an interim hasis using the hybrid IBOC systems developed by iBiquity Digital 
Corporation.” I t  i s  expected that hybrid analog and digital audio broadcasting w i l l  continue for at least a 
decade. In light o f  this, we ask the following questions about AM and FM receivers: 

- What minimum interference immunity parameters should be established for analog and 
analogldigital (hybrid) AM and FM receivers’? 

- What would be thc additional costs to consumers of radio receivers that would provide 
interference immunity based on such established guidelines? 

What protection, i f  any, should he afforded the millions o f  analog radio receivers now in  use 
and available for sale? 

How should consunlers be informed o f  differences in radio receiver immunity performance’? 
Would a recognizable label or symbol on a receiver assist consumers in identifying equipment 
with improved performance? 

- 

- 

34. We request commcnr on the following questions relating IO the development and 
implementation of minimum interference immunity guidelines for broadcast television receivers: 

What minimum interference immunity parameter values should be specified for DTV 
broadcasr receivers and how would those minimums compare to the performance of existing 
equipment used in this service?” 

What would be the additional costs to consumers o f  DTV receivers that would provide 
interference immunity as specified in cstablished guidelines? 

How should consumers he informed of differences in broadcast receiver interference immunity 
performance? 

For example, in the first review proceeding on the DTV transition, the Commission intervened to promote 
improvements in thc ability of DTV receivers to handle multipath signals. See Repurr and Order and Funher 
Nolim qfPropo.wd Rulemaking in  M M  Docket No. 00.39. 16 FCC Rcd 5946, at fl 88-92. 

?’’ SPC F’irvr R q x m  and Order in MM Docker No. 99-325. FCC 02-286. October IO, 2032 

specilied for analog-only TV receivers; Le., receivers without digital broadcast tuners. 

? X  

4 0  We would a w i m e  that since analog TV service i s  heing replaced by DTV service, no guidelines would he 
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35. W e  also ask for comment on an approach that would provide a fast-track for the development 
and implementation 01’ voluntary receiver performance standards for broadcast D T V  receivers. 
Tclevision broadcast industry representatives, including the National Association o f  Broadcasters (NAB), 
thc Association for Maximum Service Television (MSTV). and Sinclair Broadcast Group, Inc. (Sinclair), 
have requested that we impohe niinimum performance thresholds on D T V  receivers with respect io 
receiver sensitivity (noise figure and carrier-to-noise ratio), selectivity (co-channel and adjacent channel 
desired-IO-undesired signal rams), dynamic range, and multipath tolerance (adaptive equalizer 
performance).” While we have denied these requests in the context o f  mandatory performance standards, 
and are herein dismissing a Petition for Reconsideration In this regard from Sinclair,” we do believe that 
i t  i\ important that we continue to encourage manufacturers to provide adequate tuning capability for 
hroadcasr D T V  signals, to monitor the performance of D T V  receivers as they are introduced to the 
market, and to intervene i f  performance i s  found lacking i n  specific areas. We also believe that DTV 
receiver specifications may be useful in this effort as voluntary standards. 

36. In this regard, we believe there could be benefit 10 an approach that would encourage the 
development o f  minimum performance guidelines for D T V  receivers and enable manufacturers to market 
a special category o f  receivers that meet such guidelines. Under the approach we are suggesting, industry 
parties representing broadcasters, consumer electronics manufacturers, consumers, and others as 
appropriate, would identify the relevant D T V  receiver performance parameters, develop appropriate 
minimum performance specifications for those parameters, and publish them. Receivers that meet these 
specifications could then be clearly marked with a recognizable label or symbol to identify them as 
complying with industry accepted standards for quality reception. Such identification would allow 
consumers to easily identify high performance products and manufacturers/ retailers to mphasize the 
features o f  those products to encourage consumers to purchase them. As part of this approach. the 
Commission could include reference to the minimum performance standards in i ts rules and provide that 
only models that comply with these voluntary standards could be marketed as complying with the 
induatry standards for performance quality o r  other terminology as might be defined through our rule 
making process. We request comment on this approach and suggestions for alternative approaches that 
would provide for implementation o f  minimum performance specifications for DTV receivers on a 
voluntary basis. We also request comment on the timeframes that would be required for an industry 
group to dcvelop recommendations for improved receiver performance. We recognize that digital 
broadcast tuners wi l l  soon hecome mandatory in many television receivers and the corresponding need 10 
movc expeditiously if these standards are to be available i n  a timely fashion. We request comment on 
whether an industry group tasked with developing receiver guidelines could be convened within a three 
month period, and whether recommendations could he developed within six to nine months after that. W e  

Sec Peririonfijr Reconsiderariorr filed by NAB, MSTV, and the Association for Local Television Starions (ALTV) 
on March 15, 2001 in  M M  Docker 00-39 and Peririonfor Reconsiderorion tiled on November 25, 2002 in M M  
Docket 00-39. 

Sinclair submitred a Petition for Reconsideration of our decision in the Second Repon ond Order and Second 
Memorundurn Opfnion und Order (“Srcond Kpporr aid Order”) in M M  Docket No. 00-39, Review of the 
Cr,mmi.vsion’x Rules and Policies Affecring the cunverxion IO IARical Tdevision, 17 FCC Rcd 15978 (2002), asking 
tliat we clarify our decision to require that new television receivers include DTV tuning capability by adoptlng 
requiremenis to ensure that al l  DTV receivers are capable of adequately receiving DTV signals. Specifically, i t  asks 
ihat we adopt requircmentr for a receiver noise figure, dynamic range, sensitivity, selectivity, and rnultipath 
handling. I n  the SPcond Repor/ and Order, a1 71 60-67, we denied a request by MSTV, NAB, and the Association 
of Local Television Stations (AI-TV) that we establish minimum performance rhreshdds for these same aspects i ) f  
DTV receiver performance. I n  that decision, we reiterared our earlier denials of requests from broadcasters to 
standardize these elements of DTV receiver performance in the Repon and Order artd Furiher Noiice OJ Proposed 
Rule M a k i q  in  M M  Docket No. 00-39, 16 FCC Rcd 5946 ( 2 ( M )  and the Memorandum Opinion arrd Order on 
Rrumrderarion #/he Sixrh Repor! and Order in MM Docket No. 87-268, 13 FCC Rcd 74 I8 (1998). We therefore 
are dismissing Sinclair‘s Petilion for Reconsideration on the grounds that i t  is repetitive, pursuant 10 Section 1.429(1) 
ofthe rules, 47 C.F.R. 1.429(i). 

31 
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wi l l  also continue to encourage the inclusion of adequate reception quality i n  D T V  receivers and to 
monitor the performance of DTV receivers in this regard through efforts to he conducted by our D T V  
Tiisk Force. Media Bureau, and Office o f  Engineering and Technology. 

D. The linpact of Minimum Performance Specifications for Receiver Immunity on Innovation 
and the Marketplace 

37. Receiver inierferencc immunity performance specifications have the potential to impact 
receiver markets in various ways depending on how they are implemented. A t  the mildest level o f  
impact, any performance specifications may create product differentiation that i s  generally desirable for 
consumerdusers. For example, voluntary industry guidelines that imply, or define, that compliant 
products are better or more desirable than those that are not compliant would create product 
differentiation. At the same time. the cost of producing compliant devices might he higher than the cost 
of producing non-compliant devices, resulting in higher prices for compliant products. Consumenhers 
would ultimately determine whether the compliant products are successful, based on whether they would 
be wi l l ing to pay any higher prices that might he charged for the enhanced performance of those products. 
At the highest level o f  impact, mandatory standards with which all products must comply could he 
expected to result i n  better, presumably more desirable, products that again might cost more to produce. 
However, mandatory standards could also stifle innovation hy restricting the introduction of products 
with otherwise desirable new Features that are inconsistent with the standards. The time and expense 
associated with changing mandatory standards can also tend to stifle innovation. The purchasers of 
products subject to mandatory standards would decide whether the devices succeed or fail i n  the market. 
For example, i f  prices were too high or other features were adversely affected, consumerdusers might 
shift to an alternative communications service. We request comment on the impacts of receiver immunity 
performance specifications on innovation and markets for receiver equipment. Commenting parties are 
specifically asked to respond to the following questions: 

- What effects would interference immunity performance specifications, in the form o f  either 
voluntary guidelines or mandatory standards, have on innovation in equipment design, 
performance (especially with regard to performance not addressed by specifications) and 
features? 

What effects would such specifications, again i n  the form of either voluntary guidelines or 
mandatory standards, have on receiver markets in terms o f  cost o f  production, price and 
availability o f  equipment, and user demand? 

What aspects o f  specifications would have the greatest impacts on innovation and markets and 
what steps could be taken to minimize or mitigate their impacts. 

- To what extent should assessments of the impact on innovation and markets be a factor in the 
processes that define guidelines and standards? 

- 

- 

E. The Current Receiver Environment 

38. The current population o f  radio receivers generally i s  subject only to rules l imiting the 
xnounf of uninrentional emissions they may radiate.’’ Thus, existing receivers are, for the most part, 

‘33 Radio receivcrs gencrate and use cnergy at RF frequencies. If not designed properly, a receiver can 
unintentionally radiate a portion o f  this encrgy andlor conduct i t  onto the AC power line to which the unit is  
connected and thereby be a source of interference itself. The rules limiting such unintentional emission5 from RF 
dcvices, including receivers, are set l imh  in our rules at Section 15.107 (power line conducted emissions), 41 C.F.R. 
0 15 107 and Seciion IS . lo l )  (radiated emissions), 47 C.F.R. 5 15.109. Cerwin receivers, such as broadcast 
television receivers and “cable ready‘-l”cahlc compatible” receivers are also subject to minimum performancc 
requireinents for internally generated n o i x  (“noise figure”) and sensii ivity, and i n  the case of “cable ready”l”cahle 

(conrinued ....) 
I6  
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built to provide levels o f  interference immunity as determined necessary by their designer/manufacturer 
to provide satisfactory service. This has, o f  course. resulted i n  a wide range o f  immunity performance 
across products used within the same services and across services. We seek to develop information 
describing the interference immunity characteristics of receivers used in the various radio services. We 
ask for comment and information in response to these specific questions: 

- How do existing receivers used with the various radio services perform with regard to 
each o f  the immunity attributes discushed above? 

How many units with these capabilities are currently in service? 

What i s  the expected remaining service l i fe  o f  existing receivers? 

- 

F. Treatment of Existing Receivers 

39. There are literally billions of receivers currently i n  use with the various radio services. 
Depending on the extent to which new receiver interference immunity performance guidelineslstandards 
might become central to particular spectrum policies. these existing receivers could pose impacts to our 
new spectrum management policies ranging from none to significant. There are a range of possible 
approaches that could be adopted for treatment o f  existing receivers, and the appropriate approach to 
apply would depend on a variety o f  circumstances. For example, if we were to adopt the guidelines 
approach for quality D T V  receivers discussed above and did not change pertinent channel allotment or 
other technical criteria, existing D T V  receivers and new units o f  these same or similarly performing 
models would pose no impact on our spectrum policies. On the other hand, i f we were to find i t  necessary 
to reclaim a portion of the spectrum used by a service, as we have done i n  the case o f  the broadcast 
auxiliary service at 1990-21 10 MHz, and needed to support the same number of operations in the 
remaining spectrum, it might be necessary to require or provide incentives to users to switch to a new 
technology or more efficient receiver design that complies with minimum interference 
guidelinedstandards and to cease using existing equipment.24 

40. Looking at this subject more generically. we observe that in situations where we adopted 
spectrum policies that assumed receivers performed in accordance with a given set o f  interference 
immunity specifications, i t  is  likely that many o f  the existing receivers could continue to provide 
satisfactory service. That is, the interference conditions that would necessitate the use of receivers 
meeting the applicahle yidelineslstandardz would not be present everywhere, and in locations where 
potentially interfering signals were not present or were present at levels within the capabilities of existing 
receivers, those units could provide satisfactory service. Accordingly, one approach would be to simply 
allow users to change to new receivers as they encountered interference. Of course, where the service 
would be of more critical importance. i t  might be necessary to require replacement o f  receivers, and 
“middle ground” approaches that provided for a transition to mandatory use o f  new receivers are possible 
also, We request comment and suggestions on the matter of how to treat existing receivers that do not 
comply with any new receiver minimum interference immunity specifications that may be developed, and 
how the size of the inslalled receiver base should affect the development of receiver interference 

(...continued from previous page) 

Sections 15.1 17 and 15.1 18 of the rules,47 C.F.R. $ $  15.1 17 and 15.1 18. Television receivers with screen sizes 13” 
and larger arc also subject 10 requiremcntr r h x  they includc features for displaying closed caption information and 
blocking programs in accordance with program ratings iniormaiion rransrnitred by broadcasrer television stations 
and olher video inedia providers. 

See Memorandum Opinion a d  Order and Third Norice of Proposed Rule Making in ET Docket No. 95-18, 
Amrudmrnr o/Srcrion 2.106 of rhr Commission’s Rule\ io Allocare Specfrum ai 2 GHz for Use by ihe Mobile 
Safrlliir Service. 13 FCC Rcd 23919 (1998). 

compatible” receivers, adjacent channel, image channel, direct pickup, and tuner overload performance. See 

14 

17 



Federal Communications Commission FCC 03-54 

immunity performance guidelines/standards. We specifically ask that interested parties address the 
criteria that we should use in making determinations to take actions that would involve the involuntary 
replacement of receivers, either on a rapid or transitional basis, for example, in  the case o f  public safety, 
other services involving safety-of-life or property, or services involving security of the public or national 
security. In  the event such an action were determined to be necessary, what would be an appropriate 
phase-in timc period'! 

111. PROCEDURAL MATTERS 

41. This is an exempt notice and comment rule making proceeding. Ex parre presentations are 
permitted, except during any Sunshine Agenda period. See generally 47 C.F.R. $8 1.1200(a), 1.1203, and 
1.1204(b). 

42. Pursuant to Sections 1.415 and 1.419 o f  the Commission's rules, 47 C.F.R. $ 8  1.415, 1.419, 
interested panies may f i le  comments on before 75 days after publication in the Federal Register, and 
reply comments on or before 105 days after publication in the Federal Register. Comments may be 
filed using the Commission's Electronic Comment Fi l ing System (ECFS) or by f i l ing paper copies. See 
Elrcfronic Filing of Documen!> in Rulemaking Proceedings, 63 Fed. Reg. 24,121 (1998). 

43. Comments filed through the ECFS can be sent as an electronic ti le via the Internet at 
<http://www.fcc.gov/e-file/ecfs.html>. Generally, only one copy o f  an electronic submission must be 
filed. I f  multiple docket or rulemaking numbers appear in the caption of this proceeding, however, 
commenters must transmit one electronic copy of the comments to each docket or rulemaking number 
referenced in the caption. In completing the transmittal screen, commenters should include their fu l l  
name, Postal Service mailing address, and the applicable docket or rulemaking number. Parties may also 
submit an electronic comment by Internet e-mail. T o  get fi l ing instructions for e-mail comments, 
commenters should send an e-mail to ecfs@fcc.gov, and should include the following words in the body 
of the message, "get form <your e-mail addreso." A sample form and directions w i l l  be sent in reply. 

44. Parties who choose to file by paper must f i l e  an original and four copies o f  each fil ing. If 
more than one docket or rulemaking number appears in the caption of this proceeding, commenters must 
submit two additional copies for each additional docket or rulemaking number. All filings must be sent to 
the Commission's Secretary, Marlene H. Dortch, Office of the Secretary, Federal Communications 
Commission, The Portals, 445 Twelfth Street, S.W., Washington, D.C. 20554. 

45. Parties who choose to file by paper should also submit their comments on diskette. These 
diskettes should be submitted to: Hugh L. Van Tuyl, Office of Engineering and Technology. Federal 
Communications Commission, The Ponals, 445 Twelfth Street, S.W., Room 7-A133, Washington, D.C. 
20554. Such a submission should be on a 3.5 inch diskette formatted in an IBM compatible format using 
Word for Windows or compatible software. The diskette should be accompanied by a cover letter and 
should be submitted in "read only" mode. The diskette should be clearly labeled with the commenter's 
name, proceeding (including the lead docket number, in this case ET Docket No. 0047,  type of pleading 
(comment or reply comment), date of submission, and the name of the electronic t i le on the diskette. The 
label should also include the following phrase "Disk Copy - Not an Original." Each diskette should 
contain only one parry's pleadings, preferably in a single electronic file. I n  addition, commenters must 
scnd diskette copies to the Commission's copy contractor, lntcrnarional Transcription Service, hc., 1231 
20th Street, N.W., Washington, D.C. 20037. 

46. Comments and reply comments wi l l  be available for public inspection during regular 
business hours in the Reference Information Center (Room CY-A257) o f  the Federal Communications 
Commission, The Ponals, 445 Twelfth Street, S .W. ,  Washington, D.C. 20554. Copies o f  comments and 
reply comments are available through the Commission's duplicating contractor: 

http://www.fcc.gov/e-file/ecfs.html
mailto:ecfs@fcc.gov
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47. To request materials in  accessible formats lor people with disabilities (Braille, large print, 
elcctronic riles, audio format), send an e-mail 10 fccSO4@fcc.,-ov or call the Consumer & Governmental 
Aflhirr Bureau at 202-418-053 I (voice), 202-418-7365 (TTY)." 

48. To make cited sourccs more easily available to the readerr. we are testing the use of 
hyperlinks to some FCC documents that are cited in this document. The World Wide Weh 
addresses/UKLs thal we give here were correct at the time this document was prepared but may change 
over time. We also advise that the only definitive text of FCC documents i s  the one that is published in 
the FCC Record. In  case o f  discrepancy between the electronic documents cited here and the FCC 
Record, the version in the FCC Record is definitive. 

IV. ORDERING CLAUSES 

49. Accordingly, IT IS ORDERED that, pursuant to Sections 4(i), 301, 302, 303(e), 303(f), 
303(r) and 307 of the Communications Act o f  1934, as amended, 47 U.S.C. Sections 154(i). 301, 302, 
303(e), 303(1), 303(r) and 307, this Notice of lnquiry IS HEREBY ADOPTED. 

SO. IT IS FURTHER ORDERED that, pursuant 10 Section 1.429(i) of the Commission's rules, 47 
C.F.R. 1.429(i), the Petition for Reconsideration of the Second Report and Order and Second 
Mpmorundurn Opinion and Order in MM Docket No. 00-39 submitted by Sinclair Broadcast Group, lnc. 
1s DISMISSED as repetitive for the reasons indicated herein. 

SI. For funher information regarding this Notice of Inquiry, contact Mr.  Hugh L. Van Tuyl, 
Office o f  Engineering and Technology. (202) 4 18-7506, e-mail hvantuvl @fcc.aov. 

FEDERAL COMMUNICATIONS COMMISSION 

Marlene H .  Doncd 
Secretary 
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SEPARATE STATEMENT OF 
CHAIRMAN MICHAEL K. POWELL 

Rr:  Inrut$rrrnc.e lrnmuniry Prrformunw Specifications for  Radio Receivers; ET Docker No. 03-65. 

The Spectrum Task Force has offered a number o f  proposals for refining the FCC’s approach to 
interference and developing betwr metncs for dcscribing and quantifying the interference environment in 
panicular bands. The development of receiver standards is an integral pan o f  this effon. Spectrum i s  too critical 
a resource in our digital economy 10 allow intedtrrnce avoidance to be addressed on an ad hoc incremental basis. 
All factors that contrihute to the interference environment and, ultimately, the ability of users to receive clear 
radio signals, must be raken into account as carly in the process as possible. 

Technological advancements in the ability to reject unwanted signals and the filtering capacity o f  radio 
receivers present the Commission with an opportunity. In a world where spectrum sharing i$ increasingly 
necessary and common, more selective receivers reduce the need for the Commission to become mired in 
paralyzing interference debates pitting incumbents againsL new entrants. Instead, shared expectations about the 
characteristics of receiver equipment allow all pmies to plan for and mitigate interference. 

As we Initiate this proceeding, our objective is to gather information on the technological landscape - 
what i s  the slate-of-the-an i n  receiver technology and what is deployed in the field. Without baselines, there can 
be no henchmarks. In  developing these baselines, I prefer to rely on market incentives and voluntary industry 
programs ro eslablish receiver immunity p idel ines in the f irst instance. Such guidelines w i l l  promote more 
efficient use o f  the radio spectrum, increasing opportunities for innovation and the delivery o f  new services to the 
American public. 
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SEPARATE STATEMENT OF 
COMMISSIONER KATHLEEN Q. ABERNATHY 

Re: Inrr~rrerzcr lmmuniiy Performance Sprcificarionb For Rudio 
Receivers (ET  Docket Nu. 03-6s); Review ofthe Commis.rion's Rule, and 

Poli<.ic.s A ffixting the Conversion to Difiitul Television ( M M  Docket No. 00-39). 
Noricr of lnyuiy  

Today's NO1 IS an important step toward improving the Commission's spectrum management 
policy. As part of i ts approach, the FCC traditionally has relied primarily on approaches that control the 
emissions and locations of transmitters and the frequencies used by specific types of radio operations. 
While this method has worked in the past. the changing pace o f  technology and the increasing demands 
placed on the spectrum resource indicate that i t  i s  rime for the FCC to look into changing i ts  approach. 
Accordingly, and as recognized in the Spectrum Task Force Report, I believe that this NO1 moves the 
FCC in the right direction by promoting a more flexible and market-oriented approach to setting 
interference immunity performance standards for radio receivers. 

Today's NO1 sets the stage for the FCC to gather data from al l  interested parties on ways to ensure 
flexibility to allow for the introduction of new digital radio technologies and to allow licensees the 
flexibility to implement new technologies in receiver standards. Importantly, the NO1 proposes to 
accomplish this through the imposition of both voluntary guidelines and, where appropriate, mandatory 
rules. This approach i s  consisrent with my vjew on spectrum management that where possible, the FCC 
bhould afford licensees flexibility in  the deployment o f  technologies. 

At the end of the day, this proceeding wi l l  have a direct impact on the every day l i fe of American 
consumers. For cxample, the information gathered in this proceeding w i l l  form the basis for the 
interference standards for many of the items we each use on a daily basis including the next generation of 
digital televisions and AM/FM radios. I look forward to gathering a record in this proceeding that w i l l  
help us  harness the enonnous potential of spectrum-based services to bring to consumers innovative 
technologies and new services. 
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SEPARATE STATEMENT OF 
COMMISSIONER MICHAEL J. COPPS 

R E -  InfrrJerutzcc, Immunity Pe$ormuncr Sprcificurion.Ffor Rudio Receivers; RevieM. ojrhr  
Comnti.r.viotz 'A Rule.( und Polkies Afl lwing  rhc Corivertion IO Digiral Trirvisiori, ET Docker No 
1 ) 3 - / S ,  M M  Docket No. 00-39 

This NO1 i s  important and forward looking. I commend the Chairman and OET for beginning the 
proce,ss o f  systematically exploring how rhe Commission can tunher our statutory responsibility to 
increase the efficiency and intensity of use of the spectrum through receiver standards. The Commission 
usually focuses on transmirterr in interference disputes. This, potentially. i s  3 mistake. We must 
understand whether there are actions that industry and ihe Commission can take to ensure that 
unreasonably fragile receivers do not undermine the efficient use of our spectrum resource. But we must 
also understand the COSIS of designing more robust receivers. This NO1 wi l l  begin that process, and I look 
forward to receiving a full record. 
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SEPARATE STATEMENT OF 
COMMISSIONER KEVIN J. MARTIN 

Re: In ler f~renc~r  Immunir~~ Petformunce Speclfic.ufiomfor Radio Receivers. Review of !he 
Commi\,\ion '.s Rules und fo/icie.c Affec-fing the Conversiun IO Digirul Television, Nurice of 
Inquiry, ET Dockef No. 03-65, MM Docker No. 00-39 

I am pleased to suppon this Notice of Inquiry (NO]). which explores standards for receivers' 
immunity l'rom interlerence. The Commission has traditionally approached issues o f  interference by 
focusing solely on transmitters, regulating their emissions and locations. However, the experience o f  
interference is a function o f  the interaction between hoth transmitters and receivers. The Commission's 
Spcctrum Task Force thus recommended that the Commission consider applying performance 
requirement.; to receivers. This NO1 builds on the recommendations of the Task Force and seeks input on 
whether and how the Commission could promote receiver standards. either through incentives, voluntary 
industry actions, regulatory mandates, or some combination o f  these approaches. The use of receiver 
standards ~ when coupled with guidelines for transmitters - could dramatically reduce the potential for 
harmful interference. This would allow for greater sharing o f  spectrum. which i s  critical to address the 
growing demands on what i s  currently a finite resource. Indeed, had receiver standards been in place i n  
the past. we might not face many o f  the interference problems we do today. I thus welcome the 
commencement of this inquiry and look forward to reviewing the comments in this proceeding. 
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SEPARATE STATEMENT OF 
COMMISSIONER JONATHAN S. ADELSTEIN 

Re: Inlrrfcrrncr lmmunrry Performance Specifications for Radio Receivers; ET Docker No. 03-65; 
RwiPw cf lhc Commis.sion ’s Rules and Policies Affecring ?he Conversion IO Digiral Television; 
MM Docker No. 00-39 

I believe that our proceeding on receiver performance standards wi l l  tum out to be one of the most 
qignificant spectrum managemenl proceedings that the Commission initiates in the near future. The members of 
thc Spectrum Policy Task Force should be commended for highlighting this issue in their recent repon. 

I have said i n  the past that, when i t  comes to spectrum management, we need todo “more with less.” 
Speclrum i s  a finite resource, and our goal as policymakers i s  to make the spectrum stretch fanher and fanher so 
that i t  can accommodate more and more users as well as the newest service offerings. lnnovation swirls all 
around us, and as rekwlators we need to make sure that we always consider the latest technologies in developing 
policy, especially i n  considering spectrum policy. When an engineering opportunity comes to light, such as 
receiver performance standards. il i s  our obligation to Fully investigate its possibilities. 

I fully suppon this inquiry into receiver performance standards because it takes an imponant first step 
towards improving our country’s access to spectrum. This i n  rum should provide for improved radio 
communications services to the public. When it comes to spectrum, doing more with less i s  essential because the 
wireless industry thnves on innovation and engineering. These characteristics regularly lead to advances in 
capacity and Service offerings - demonsrating that you sometimes truly can do more with less. 
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